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Improved glycemic control is the only treatment that has been shown to be effective for diabetic peripheral neuropathy in patients with type 1 diabetes (1). Continuous subcutaneous insulin infusion (CSII) is superior to multiple daily insulin injection (MDI) for reducing HbA 1c and hypoglycemic events (2). Here, we have compared the benefits of CSII compared with MDI for neuropathy over 24 months.
A total of 49 subjects with T1DM (18 on CSII vs. 31 on MDI) and 40 agematched control subjects underwent assessment of vibration perception threshold (VPT), cold threshold (CT), warm threshold (WT), neurophysiology, deep breathing heart rate variability (DB-HRV), intraepidermal nerve fiber density (IENFD), and corneal nerve fiber density (CNFD), branch density (CNBD), and fiber length (CNFL) at baseline and after 24 months.
At baseline, subjects on CSII and MDI were matched for duration of diabetes, HbA 1c , blood pressure, total cholesterol, HDL, and triglycerides, which did not change over 24 months (Table 1) . Both CSII and MDI groups showed comparable evidence of large-and small-fiber neuropathy compared with control subjects. Over 24 months there was no change in VPT, CT, WT, neurophysiology, or IENFD in either cohort, but there was a significant increase in CNFD (P 5 0.05), CNBD (P 5 0.006), and CNFL (P 5 0.003), with a significant decrease in DB-HRV (P 5 0.03) in the CSII group (Table 1) .
Previous studies have demonstrated that initiation of CSII can achieve nearnormal glycemia and an improvement in nerve conduction as well as painful neuropathy (3). In the current study, the MDI group showed no significant change, but the CSII group showed an improvement in corneal nerve morphology, consistent with regeneration. The improvement in corneal nerve morphology with no change in any other measure of neuropathy echoes our recent findings in patients after simultaneous pancreas kidney transplantation (4). Other markers of small-fiber neuropathy, including quantitative sensory testing and the gold standard IENFD, showed no change, suggesting that corneal confocal microscopy may be more sensitive in detecting small nerve fiber repair.
The current study showed no change in nerve conduction studies in either group, but this may not be unexpected given that glycemic control did not change, and nerve conduction velocity may reflect a more acute effect of improved glucose control. We have no explanation for the paradoxical worsening of autonomic function.
Compared with previous studies assessing the effects of CSII on neuropathy, the main difference in the current study is that the subjects were already on CSII at baseline and we did not actively undertake any change in intervention. Despite suboptimal and comparable glycemic control in both CSII and MDI groups, small-fiber regeneration was evident only in the CSII group, which therefore cannot be attributed to improved glycemic control. We can only speculate that CSII may provide more stable blood glucose control, or alternatively there may be a direct neurotrophic role of insulin on nerves and hence neuropathy (5).
We conclude that CSII may promote small-fiber regeneration, which can be readily detected using corneal confocal microscopy, providing further support for this technique as a surrogate end point of human diabetic neuropathy.
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